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Abstract 
This paper aims to determine the primary factors which support the successful application of the D&B method. It was 
found that the client attributes for the success of the D&B projects in public universities are: developing a clear 
understanding of project scope, a clear brief thorough assessment of the contractor’s proposal, a clear understanding 
of project costs, fulfilling the end-user requirements, quality finish of the project, completion within the time frame as 
well as the budget allocated. It is recommended that further strategies implemented which include planning, 
monitoring, coordinating, controlling, communication and decision-making in order to achieve project success.    
© 2011 Published by Elsevier Ltd. Selection and peer-review under responsibility of Centre for Environment-
Behaviour Studies (cE-Bs), Faculty of Architecture, Planning & Surveying, Universiti Teknologi MARA, Malaysia 
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1. Introduction 
The Design and Build (D & B) became an alternative procurement method amongst the public 
universities  because of its fast-track system. The significant advantages may lead the university as a 
client to favour this type of procurement in their projects. Nevertheless, the sole responsibility of the 
contractor, the priority of involvement and roles of clients during the initial stage are crucial. Difficulties 
can be experienced by clients in preparing adequate and comprehensive briefs if the end-users’ 
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requirements are uncertain or ambiguous. Consequently, the disputes and changes in design during the 
execution stage may cause poor project performance in terms of cost and time (Ashworth, 2006). The aim 
of this paper is to determine the success factor for D&B projects in public universities in Malaysia by 
looking at the clients’ and contractors’ attributes contributing to the success of the D&B projects. 
2. Literature on Design and Build  
As stated by Doloi et al. (2010), contactors’ expertise and performance play significant roles in the 
successful delivery of a project. While clients strive hard to make the best decisions in selecting the right 
contractor for the right job, a clear understanding of the underlying attributes associated with contractors' 
selection in the context of achieving successful project outcomes is critical. 
Increasing globalization of projects and project management adds to a diverse mix, creating 
intercultural challenges for project managers, (Muller and Turner, 2004; 2007). There is growing 
recognition that different types of projects require different approaches to their management, requiring 
management procedures tailored to the needs of the project, (Crawford et al., 2005; Muller and Turner, 
2007), and project managers selected with appropriate competencies, (Turner and Muller, 2006; Muller 
and Turner, 2007). Therefore, the identification of appropriate success criteria is important for project 
owners and managers, who need a specific and measurable framework for tracking key project outcomes 
(Yu and Kwon, 2010). 
Every construction project is unique and comprises of unique complexities and risks across many 
issues throughout the construction process. Increasing complexity in design and involvement of multitude 
of stakeholders in modern construction projects, add further challenges for both clients and contractors in 
matching the required skills and capabilities to deliver the project successfully (Doloi et al., 2010). 
Incorrect selection of a contractor for a given project may potentially lead to a bad legacy of failure 
coupled with its consequences such as poor business practices or bankruptcy (Doloi et al., 2010; Holt et 
al., 1995). 
Muller and Turner (2010) states that while recognizing the need for different management approaches, 
the literature by and large does not question whether different success criteria are relevant to different 
types of project, and whether they will perform differently against these different success criteria. 
Westerveld (2003) demonstrates a link between success criteria, critical success factors and project types. 
He identified six groups of success criteria, namely project results (time, cost, quality), and appreciation 
of the client, project personnel, users, contracting partners and stakeholders. Success factors were 
grouped into five criteria (Muller and Turner, 2010) which include leadership & team, Policy & strategy, 
Stakeholder management, Resources and contracting. 
3. Success Factors  
The concept of project success is developed to set criteria and standards by which project managers 
can complete projects with the most favorable outcomes (Chan and Chan, 2001). Pinto and Pinto (1991) 
advocate that measures for project success should also include project psychosocial outcomes which refer 
to the satisfaction of interpersonal relations with project team members.  
(Pariff and Sanvido 1993; Chan and Chan, 2001) consider success as an intangible perceptive feeling, 
which varies with different management expectations, among persons, and with the phases of project. 
Owners, designers, consultants, contractors, as well as sub-contractors have their own project objectives 
and criteria for measuring success. For example, architects often consider aesthetics rather than building 
costs as the main criterion for success. In addition, project sponsors, when selecting project managers to 
manage their projects, want to know that the manager will focus on the relevant success criteria of the 
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project, and will be skilled in implementing the appropriate success factors. Thus the sponsor wants a 
project manager not just with appropriate competencies, (Turner and Muller, 2006; Muller and Turner, 
2007), but also with appropriate focus for their work. 
Kaderfors (2007) suggests that when selecting a contractor for any kind of project, clients need to 
consider not only technical competence but also organizational culture and personal traits of the 
contractor’s personnel, such as trustworthiness, commitment, openness, and ability to communicate. In 
complementing the research which categorized projects for choosing appropriate methodologies, 
(Crawford et al., 2005; Muller and Tunner, 2007), and selected project managers with appropriate 
competencies for different types of projects, (Turner and Muller, 2006; Muller and Turner, 2007), the 
authors conducted this research to determine whether: 
x Different success criteria are relevant for different types of projects or for projects from different 
industries 
x Different types of projects perform differently against the different success criteria 
x Project managers focus on different success criteria depended on their traits 
x Project managers perform differently against the different success criteria depending on their traits 
x Project success varies according to the importance attached to the success criteria. 
Muller and Turner (2007) suggest that project success criteria vary from project to project. What is 
acceptable in one project without impact on perceived success is abject failure in another project. People 
judge the success of projects differently depending on their personal objectives, and it can be the case that 
one person judges a given project as successful, while another judges it a failure (Muller and Turner, 
2007). Turner and Muller (2006) also showed that a project managers’ success at managing the project is 
dependent on their competence, particularly their leadership style comprising emotional intelligence, 
management focus and intellect. This leadership style can be measured using psychometric tests, but we 
can also ask whether such differences are predictable from easily measured demographic factors. 
4. Sampling  
The key issue that is considered high on the list of limitations of the research methodology is the 
willingness of respondent organisations (public universities and D&B contractors) to assist with the 
research. The numbers of respondents who returned the questionnaire restricted the number of 
questionnaires issued. There were only 44% responses, ten (10) of whom are the clients and sixteen (16), 
the contractors. 
Meanwhile, the number of respective officers who were willing to be interviewed also restricted the 
numbers of interviews performed. There are six (6) respondents who were not available for interview due 
to a host of factors such as urgent duty elsewhere, despite the agreed appointments. However, the number 
of responses for the interview was considered large and sufficient for the present research.  
The questionnaires were distributed via three methods: by hand, email and post. All 59 questionnaires 
were sent out to the respondents, of which, 20 of them were public universities and the remaining 39 were 
the contractors involved in the D&B university projects. Six universities returned the questionnaires 
because they were not involved in D&B projects for the period from 2006 until 2010, under the Ninth 
Malaysia Plan. Meanwhile, 10 clients and 16 contractors responded and returned the questionnaires, thus, 
a total of 26 respondents or 44% responded. The clients and contractors each represented 17% and 27% 
respectively.
In the D&B system, the main parties involved are the client (including consultant appointed by client) 
and the contractor (including consultants appointed by the contractor). Table 1 illustrates that the majority 
of respondents were contractors (50%) and contractor’s consultants (12%). Nine respondents were 
officers from the development offices at the respective universities while one respondent was the 
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consultant appointed by the client. Thus, the total client respondents were 39%.  The variety in 
designation of respondents represented different expertise and qualifications. Thus, they contributed 
rational judgment in answering the questions. The respondents that participated in this survey were a 
project director, project manager, architect, engineer, quantity surveyor and others (facilities manager and 
planning officer). 
The analysis shows that seven or 27% of the respondents were project directors, followed by the 
engineers and quantity surveys with six respondents each (23%). Three or 12% of the respondents were 
architects. These groups of respondents were directly involved in the D&B project from the inception, 
design development to the implementation of the projects. It is believed that their expertise is relevant to 
determine the success factor for D&B projects. In particular, those respondents with long working 
experience should be knowledgeable and able to provide valuable insight. The analysis shows that 31% 
respondents had experience of more than 21 years. This equals the respondents with experience between 
six to 10 years, followed by 27% of the respondents who had experience in D&B projects for over 11 to 
20 years. With the experience and knowledge of the respondents, the feedback in this analysis produced 
reliable results. Meanwhile, only three respondents had working experience of less than 6 years. 
Nevertheless, this group of respondents were still considered and their opinions and assessment are 
appreciated. The numbers of D&B projects undertaken by the respondents shows their level of familiarity 
with the D&B project implementation. The respondents that had experience in previous D&B projects 
understood the questions better and hence, were able to give precise answers. 
Only one respondent has been involved in more than 11 projects. Therefore, the majority of the 
respondents or 50 % were involved in one to three projects. The  high value of the project cost indicates 
the scope of work and complexity of the construction, thus, influencing the selection of the D&B method. 
The scopes of construction for D&B projects are classified in the questionnaire as building works; 
infrastructure works; special mechanical and electrical works; building and infrastructure; building, 
infrastructure, special mechanical and electrical works; and others. The purpose of this question was to 
determine the scope applied in the public universities for the D&B method of construction. The scopes of 
construction influenced the complexity of project and consequently, the special expertise involved. 
Table 1 shows that the scope of building works was the most agreed upon, with 54% (14 respondents) 
affirming it. However, the scope of building, infrastructure, special mechanical and electrical works 
which are applied in the D&B projects for the public universities and it equals the scope of construction 
for building and infrastructure works. These scopes gathered 15% or four respondents each.  
Meanwhile, the scope that involves specialist works is preferable in D&B method. It is represented by 
three respondents (12%) who are involved in the special mechanical and electrical works. It is believed 
that the complexity of the project and lack of expertise of the client may influence the selection of D&B 
procurement. 
The client must consider the characteristics of the various methods of procurement to meet  the end-
user needs and aspirations. Ashworth (2006) posits that the effectiveness of a procurement path is a 
combination of three things: (i) the correct advice and decision on which procurement path to use; (ii) the 
correct implementation of the chosen path; and (iii) the evaluation during and after its execution. 
Therefore, this data was purposefully collected to identify the success factors for the D&B projects. 
Table 2 shows that the average index result ranks the variables accordingly from the highest average 
index to the lowest average index. The design liability to the contractor is the first priority which received 
3.308 and is a critical factor in selecting the D&B method. This is followed by the faster building time 
which received 3.192 and the complexity of the project with an average index of 3.154. Then, the next 
ranked were time reduction for the tendering process which received (3.077) and reliable completion time 
which received (2.923). 
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There are six variables identified through the literature review that the client should consider: develop 
a clear understanding of project scope, prequalify potential tenderers/contractors, assess contractor’s 
proposal thoroughly, develop a clear client’s brief and limit the changes in client requirements during 
construction.  
Table 3 shows that the result of analysis by using frequency and average index methods in order to 
establish the priority and criticality of each variable. The result from the analysis shows that the critical 
factor is the client developing a clear understanding of project scope in achieving project success. It is the 
first ranked with 16 of the respondents choosing ‘extremely important’ for this variable. This is followed 
by the factor that the client shall develop a clear client’s brief, with an average index of 4.231. The third 
factor is the assessment of contractor’s proposal thoroughly.  
Furthermore, there is an opinion from the respondents which shall be added to the list of variables, 
which is that clients have to develop a clear understanding of project cost. The researcher received 
explanations from the respective respondents that the ‘project cost’ is defined as the budget allocated by 
the MOHE. The crucial understanding of the project cost will be the guideline used by clients in 
effectively and efficiently controlling the construction cost. Besides, this is related to the factor that limits 
the changes in client requirements during construction which is ranked fourth. The issuance of variation 
orders during construction will increase the contract cost. Failing to control the changes can cause cost 
overruns and directly affect the construction period and finally the performance of the project will be 
disrupted. 
Table 4 shows the findings on the empowerment of the client in the D&B method.  The average index 
of 4.154 shows the critical factor of empowerment of the client as being aware of the project constraints. 
Twelve respondents agreed that this factor is ‘extremely important’. Besides, the understanding of roles 
and responsibilities of the parties involved is the second preferred factor with the average index of 4.077. 
Eleven respondents judged this factor as ‘extremely important’ and nine respondents agreed that this 
factor is ‘very important’. 
Nevertheless, there are two opinions from the respondents that the client shall avoid variation orders 
during managing the D&B projects and to ‘understand’ the needs of client as has been specified in the 
‘General Requirements’ in the contract document. The respondent also stressed that the needs are 
bounded and it is legalized as a part of the contract, therefore, the client cannot simply change their needs 
during the implementation of the project. In other words, the client’s needs shall be firmly and clearly 
defined during briefing stage. Hence, with the needs being established, then, no changes will be made and 
variation orders can also be avoided. 
Table 5 shows the highest rank factor as the contractor is capable and has experience in managing 
D&B projects. Majority of the respondents agreed that this factor as vital to achieve project success with 
an average index score of 4.769 and categorized as ‘extremely important’.  The respondents also agreed 
that the contractor shall understand and commit to the achievement of the project objective, with the 17 
and 8 respondents deciding that this factor are ‘extremely important’ and ‘very important’ respectively. 
At the same time, the judgment  is that the contractor should have strong financial ability in order to make 
sure the project  runs well from its execution until completion. Both these factors scored an average index 
of 4.577.  
In addition, there are two factors in the opinion of the respondents which are considered as contractor 
attributes for the D&B project success. The factors are; the contractor shall develop risk management 
expertise and shall have strong support from building material suppliers. Both these factors are integrated 
because shortage of materials is quite common and therefore, they should make contingency plans to 
address the uncertainty of material supply. In this context, the development of risk management expertise 
is essential. Although, risk management can be applied to the project management as a whole in order to 
achieve the project objectives. 
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The respondents were also asked to write their own opinions and were free to add additional 
perspectives in this section. This was purposefully done to gather additional information from the 
respondents perceptions based on the real practice of the D&B project. 15 respondents gave additional 
opinions on the success factors of university D&B projects (as a client, contractor or consultant). The 
questions were open-ended and purposefully designed to give opportunities to the respondents to state 
their recommendations or suggestions on the success factors of university D&B projects based their own 
perspectives and experience. Their points of view are considered and analysed in this section. 11 
respondents gave their recommendations or suggestions as listed below: 
They also suggest that monitoring and control mechanisms should be implemented in the projects. The 
monitoring tool can facilitate the parties in the construction industry in controlling the progress of works 
and identify critical paths so that delays can be prevented, cost and cash flow of the project is controlled, 
materials are delivered on schedule and  manpower and machinery input and output are well managed.   
However, some respondents suggest that the consultants should work closely with clients. This is so as 
in some D&B projects, the consultants appeared to be biased and pressured by the contractors. This 
makes their integrity and accountability questionable and may affect their professionalism. The researcher 
suggests that further study has to be conducted to ascertain the professional ethics as prescribed by 
recognized professional boards in Malaysia. 
From the comments, it can be concluded that the factors of success are not universal for every D&B 
project. Different factors are represented by the difference settings. Therefore, the controlling mechanism 
at every stages of the project is recommended in order to achieve  project success. 
Furthermore, the choice of D&B procurement has been aptly done because some parties have conflict 
of interest in the project. This can be overcome if open or selective tendering is applied in D&B 
procurement so that the client can evaluate and award the project to  the most competent contractor with a 
competitive contact sum 
It was found that the client attributes contributing to the success of D&B projects in public universities 
are: developing a clear understanding of project scope, developing a clear client’s brief, thorough 
assessment of contractor’s proposal, developing a clear understanding of project cost and limiting 
changes in client requirements during construction. Furthermore, the client should be aware of the project 
constraints and understand the roles and responsibilities of the parties involved. 
The factors on contractor attributes contributing to the success of the D&B projects can be 
summarized from the research analysis. The contractor must be capable and has experienced in managing 
D&B projects, understands and is committed to the achievement of the project objective, has a strong 
financial ability, to ensure the project runs well from its execution until completion, develop risk 
management expertise and has strong support from building material suppliers. Additionally, it was found 
that fulfilling of the requirements, functionality and fitness, quality of the project, meeting the time frame 
and costs were the success factors for the D&B project in the public universities. 
4.1. What are the advantages of D&B  compared to conventional method? 
The identification of the advantages of D&B method as compared to the conventional method was 
clearly specified in this section. All respondents agreed that time was the main advantage of the D&B 
method. The pre-contract stage (procurement approval, tendering process, clarification, evaluation and 
appointment of contractor) and contract stage (overlapping and concurrent of works) as transpires in the 
D&B method is familiarly called the fast-track system. 
The single point responsibility is the most popular in calculating the advantages of the D&B method 
and was agreed by respondents CL-2, and t CL-3. It can be summarized that the client enters the 
agreement with a single party, the principal contractor, who is responsible for the total project. Whereas 
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in the conventional method, the client engages an architect and other consultants to design and control a 
project and the construction is carried out by a main contractor appointed after a competitive tender. 
The next advantage is flexibility in design, where the consultants produced alternative and innovative 
designs in order to meet the requirements in the pre-bid document. The D &B contractor generated the 
proposal creatively with the aim of getting the project at a competitive price. This point is highlighted by 
respondents CL-1 and CR-1. 
As seen in earlier discussions, one of the factors that influences clients in choosing the D&B method is 
the certainty of price as affirmed by respondents CL-3 and CR-3. They believe that the contractor shall 
quote a lump sum price for all the works, be it design, production, fit out, etc. Respondent CR-2 said that, 
“The D&B contractor’s shoulder  
4.2. What are the disadvantages of D&B compared to the conventional method? 
Respondents’ perceptions on the disadvantages of the D&B method were sought.  The majority of the 
respondents singled out the higher project of the D&B method. They realized that clients hoped that the 
fast-track construction period with the single point of responsibility on the contractor would outweigh the 
higher project cost. Contractors included the fast-tracking system, single responsibility, risk taking, 
design management and construction management in the project costing. 
The disadvantage highlighted by respondents CL-2 and CR-3 was less flexibility in variation for the 
D&B method. Even though the provisions in the contract allow for variation orders, it is considered 
disruptive and will affect the cost and time of the project. The cost of changes is higher because the 
contractor has to incorporate the new design fee and the preliminary works done and in some cases, may 
claim direct loss and expenses from the client. The claims expressed against the contractor’s existing 
design may also disturb the production activities at site. Furthermore, the contractor is also entitled for 
time extension for changes made by the client.  
In addition, opinions from respondent CR-1 on the uneconomic use of resources are noted. An 
expensive commitment borne by the contractor is the engagement of consultants to prepare and produce 
the proposal design and estimated costs. The consultants have to be renumerated for their expertise and 
the work done. This may prove to be worthless if the contractor is not successful in the bidding process.  
It is affirmed that the disadvantages of the D &B method are higher project costs (Ashworth; 2006), little 
flexibility in variation (Morledge; 2006, Griffith, Knight and King; 2003) and uneconomic use of 
resources. 
5. Conclusion 
The need for clients to have a clear understanding of project scope, develop a clear client’s brief, 
assess the contractor’s proposal thoroughly, develop a clear understanding of project costs and limit 
changes in client requirements during construction are identified as the necessary client attributes. 
Furthermore, the client should be cognizant of the project constraints and understand the roles and 
responsibilities of the parties involved. Additionally, contractor attributes for the success of the D&B 
projects include being capable and having experience in managing D&B projects, is committed to the 
achievement of the project objective, has a strong financial ability in order to make sure the project runs 
well from its execution until completion, has risk management expertise and has strong support from 
building material suppliers. Besides, the success factors for such D&B projects in public universities 
include fulfilling of the user requirements, functionality and fitness, quality of the project, meeting the 
allotted time frame and stipulated costs.  
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Appendix A.  
Table 1: Scope of Construction for D&B Projects 
 Frequency Percentage 
Building Works only 14 54% 
Infrastructure Works only 1 4% 
Special mechanical & electrical works only 3 12% 
Building and infrastructure works 4 15% 
Building, infrastructure, special mechanical and electrical works 4 15% 
Other 0 0% 
TOTAL 26 100% 
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Table 2: Factors of Selection D &B Method by the Client 
No. Variables Average Index Ranking 
1 Design liability to the contractor 3.308 1 
2 Faster building time 3.192 2 
3 Complexity of the project 3.154 3 
4 Reduce time for tendering process 3.154 4 
5 Reliable completion time 3.077 5 
6 Single point responsibility 2.923 6 
7 Avoidance of risk 2.846 7 
8 Flexibility of project team 2.846 8 
9 Guaranteed quality 2.769 9 
10 Minimize pre-tender cost 2.769 10 
11 Reduces staffing level 2.692 11 
12 Innovative one-off design 2.615 12 
13 Customer satisfaction 2.615 13 
14 Less variation and claims 2.577 14 
15 Best value for money 2.538 15 
16 Increase productivity 2.538 16 
17 Minimize end-user complaint 2.538 17 
18 Less of conflict/dispute 2.500 18 
19 Guaranteed maximum price 2.423 19 
20 Well thought-out standard design 2.385 20 
21 Lower contract cost 2.192 21 
Table 3: Client Attributes in the Success of D&B Project in Public Higher Institution  
 Description Frequency Average 
Index 
Ranking 
1 2 3 4 5 
1 Develop a clear understanding of project scope 0 1 4 5 16 4.385 1 
2 Develop a clear client’s brief 0 1 5 9 11 4.231 2 
3 Assess contractor’s proposal thoroughly 0 1 5 9 11 4.154 3 
4 Limit the change of client requirement during 
construction 
0 3 4 7 12 3.962 4 
5 Prequalify potential tenderers/contractors 0 1 9 12 4 3.615 5 
6 Comprehensive pretender site investigation 1 5 7 3 10 3.615 6 
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1 2 3 4 5
1 Be aware of the project constraints 0 1 6 7 12 4.154 1
2 Understand involved parties’ roles and 
responsibilities 
0 2 4 9 11 4.077 2
3 Integrate business strategy, building 
requirement and end-user needs 
0 1 7 10 8 3.962 3
4 Understand the basic of the construction 
process 
0 2 5 9 10 3.885 4
5 Maintain participants in project 1 2 7 11 5 3.654 5
6 Gain the support of contractor for the project 1 1 9 10 5 3.654 6
7 Be knowledgeable about contractor 
organization 
2 2 9 9 4 3.462 7
8 Appoint internal adviser or consultant to advise 
about project briefing 
0 7 8 7 4 3.308 8
Table 5:  Contractor Attributes in the Success of D&B Project in Public Higher Institution  
 Description Frequency Average 
Index 
Ranking 
1 2 3 4 5 
1 Capable and have experience in managing 
D&B projects 
0 1 0 3 22 4.769 1 
2 Understand and commit to the achievement of 
the project objective 
0 1 0 8 17 4.577 2 
3 Strong financial ability 0 2 0 5 19 4.577 3 
4 Establish a clear project goals and direction to 
avoid misunderstanding 
0 1 1 9 15 4.462 4 
5 Develop design management expertise 0 1 4 9 12 4.231 5 
6 Establish building knowledge during design 
development 
0 1 4 10 11 4.192 6 
7 Using appropriate building technology to speed 
up project delivery 
0 1 5 9 11 4.154 7 
8 Utilization of appropriate construction methods. 0 2 7 7 10 4.077 8 
9 Good relationship with the local authority 0 3 6 6 11 3.962 9 
